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Soil Conditions that affect Agricultural Development

of the Mekong Delta

by

Tadashi MaTsuNo

TFor the agricultural development of the Mekong delta, two groups of soils pose
difficult problems, one being acid sulfate soils that extend over a million hectare and
the other being coastal saline soils along the coast line having 1.2 million hectare exten-
sion.

Acid sulfate soils occur extensively in the Plain of Reeds along the Cambodian
border and in the Ha-Tien Plain. A more scattered occurrence is also seen in the
Trans Bassac lowlands.

They are formed on brackish water sediments in the broad depressions which
are located far away from the main river courses. In addition, swampy conditions
under which they occur hinder the access of any reclamation means.

Strong soil acidity resulting from oxidation of the accumulated sulfides in the
sediments can be mollified either by heavy liming or by washing with a large amount
of fresh water. Both require quite a heavy investment. In case of the Mekong delta,
however, the Ha Tien area produces limestones, which are now being quarried for
cement industry. Making the best use of this local resource for the reclamation of
acid sulfate soils should merit serious consideration.

Coastal saline soils may be classified as saline alkali soils according to Buringh’s
criteria. They are neutral to slightly acid in reaction, but sufficiently high in free
salts and high in exchangeable sodium percentage.

The salinity is caused by a salt water intrusion during the low flow period of the
Mekong river, i.e., during the dry season. The high tidal range (~3 m along the
South China Sea coast) is a factor that enhances the salt intrusion in the Mekong delta.

Engineering measures such as construction of embankments, dike and channel
plugs, and flap-gated culverts, are necessary to prevent the salt intrusion. Where
salinity is not very serious, adjusting the rice growing stages to the water salinity condi-
tion, such that transplanting of rice seedlings is done during the low salinity period,
lessens the adverse effects.

As the irrigation water intake in the upstream areas during the low flow period
could enhance the salt water intrusion in the lower reaches, care should be taken in

planning the irrigation schemes for the dry season crops.
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NEF LA VTN RIS BROBERBEOEE UTKEBH/EA > TOWBHIKTH 5753,
IR EBEOEERELEIRKT IV DL HRMEER TN BIE LI > TS, 718
Db, BELEDODTREBEEICK > TOE0R, KBIT 5 &TRES B EEE HEOER
SiE, AAVFNVEOBMYFEBIULABRETN TORFICBT 2iHKDRAICLLEE
THb,

Moormann (1961) i I X, FE~ b F 4210077~ 7 2 — v Pl O B B I 11 s
SHLTVWEERELTVS, cNOOBEMBE LB OMIIRME LT, 20
BEMEITEOOTRESNTOERRTH D, $7, WKORBAES P TLRIEET VY
Y BEEHEE, KRR RFHOE E EINTHWALZTTREL, MEINTVS T
DIeDFFE LR EBHERIN DO EFENIIED, ZNHDEMCH T 2FETD 2 4 B0
U Minh i Kic 3R 0 O R OREA S - THH LHEZ T LT TN L0, ZZTRE
¥ EEFERT L8 -T2 RS2, R dBEmBE 1R SIEFIEOE®R 7 v Y 28D
KT mEfEDTITL T &itT b,

I B & 8 % #

AavFov s OREARICE L TE, —dickiid, K40004FF MR 4 m ik 3
fKEE LR BSH O, LHROBA VR Y THEAOBEMICHAKDBRAUKSZMEE- b, 20
TROWHE EHERBIEAIC L » THREOERBEHENERINIc EZINTVWE, Wi, BAEDH
FOBRBTEIDIIK20004EF EEZ ENTV A,

LOEDITA AV FNEEZZDRESWBIHREMEOHEREY P 518> Tnb, TOF Vv RICHETE
Yaftia LT 5 Mekong i3 BiX b+ 41 A - T Tien Giang # (Mekong i A#) &
Hau Giang {# (Bassac {#]) KN T 5, Tien Gilang i3 X 51T { O pFICHPNT
MY FICRNAATEY, %7 Hau Giang /i Chau Doc, Long Xuyen, Can Tho ®&
FERNLTHY FHICEU TV S,

738, BED Mekong Jilic & » THEEF I N T 2 Silt OFHIRIZFEH: 100 gr/m3, k2
300 gr/m3 TH 5,

A A VTN E ORBE, Bich v RV T ORI EREERLBA LN, L SiE—
BCEBRUPHIECHEINTRIEIELENL S ->T0b, LML+ afiravysFrsg
WCIRE T NIZ 2 OmiKIBIEFIT/hE 0,

% /2 Chau Doc # & Ha Tien #iCi3 & KEE 600 m OILMAEHE DO BRBsdb L 74K
BOLERITAMOUMEIE L - T D, 126 Ha Tien sH D £ A OO HHFIT I3 AIKE
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BB BERIENFE LT A 2 v 720 HERNt

DEMBH LN A Y FERE UTRA SN T 505, FREBMHERETIBEORREME LT
GEERLE®RAEZGDEEDNS,

A3 VT i OERBAEDREM A S 5 & Mangrove Hds#g 280,000~ 27 2 —v &0/ LTH
%5, ZhbDOKESZ Ca Mau #ifs, Dong Nai i F v g #ilic /4 LT W5, #LT
Mangrove $RiZHAEILRK LT 5,

Mangrove #k D% Hb I |3 Bk 305> & & L 2 1F ¢ Kayu-Puteh k238 %5, Kayu-
Puteh (Melaleuca leucadendron 1..—Myrtaceous tree or Gelam) {3 10-20 m O &I ICE D,
BIIHR  —RIEHRETER T 5. 2T KIS Rach Gia HiX, U Minh #:[X (#9190, 000
N7 B—) KHH LTS, %7 Plain of Reeds ® NEEINIC & — 4 A5 LTV 5

I XxXaysFnaontig

1. tHIEOHHIRE

A a7 g0 DT Lilienthal (1969) @ M43 L i, LI (Soil Series) @
B TasisnT05, 2NE5IHT2LEROEBDTH S,

Aa VI QB BHEREREZ RICT B1RK, CEEUK, sk OB ED R, B
et BREHELOBRBIERS S, U LEAKKIES (94%) 3 EbtETHD O,

KR I DV T A B & Sand ridge, Tidal flats, Mangrove swamp /3 LTH Y, £
DELZBRDEBYTH B,

Sand ridge |3 A-b3E#f (Great soil group) T3 WEi1 (Alluvial soils) 1)@ LT b, EEHE
2-5m ICALE LT TICH/K DB A S NISW, #E IR ICT S D26, 600~ 7 2 —vich
oo THmMLTVA,

Tidal flats i€ {3 Kanh Hung, Go Cong series 23534 LTH 0, F v & FiiR< 900,000~
7 2—=nPEbEOTEY, WERELORIEO EHZRL, RIS/ >TT VA
VG 8 S, KRG 7 v 4 ) 4 (Saline alkali soils) 1IZJE9 %,

Mangrove swamp (Z¥ivE 7 v Y 0 KIERCE L, BEKRR Ty EM oM %
AR L225,400~7 2 — v DA SHD B,

gk 0 5 B Long My, Hiep Hoa series (2 EHE D 4w 5 Back swamp
@ Plain of Reeds i€ 1 & LT L, 700,000~ 2 — v DilifExE O TV 5, LdEi3R+E
Hip b vov PVEKETH Y, BMHEE L# (Acd sulphate soils) TH - C, WELOKLE
B A D HERI 75 B i BR i A (Soil phase) it fid L5,

Ap Bac, Thoai Son, U Minh series {342 7470,000~ 27 2 — v D Hifg % 5D 3 K#HTH
%, Ap Bac series {3 Plain of Reeds O&IKALIEICH %, Thoai Son series {3 Rach Gia &
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Ha Tien RO 7 v 2 QILHEEICALE T 5, 6O I8 B, MR L oRYEmEE t1E
HicEd %,

U Minbh series [ZJE % 135 & 0 Bl 1 (Peat and Muck soils) O KB THD, Fri0
PEEICALE LBRERANICE DN T 505, HK S 0t 3 2 & BevEmi e LI O A lihs T
HahzrHlkTdh s

Cai San, Than My, Cai Be, Phung Hiep series {3655, 000~ 7 # — v O Z Lo, Kb
TR LICET 5,

FISRIRS i LT A Long Xyuen series 3 157 v 2 @ Bassac #f & Mekong W@
BEBI# 102,000~ 7 2 — v D IR CILA » T B, KRR TICE LT 5,

T:& LT Mekong o dbiz firifid % Cai Lay & My Tho series (3 247,000~ 27 2 — v %}
DT 5, KRR L LTS

CNODHRZICDVTRBELIC KT LEEDTHS

oD H b, & ICKIEEA DR LR SO 7o » T 5 VLG BRI 13 & Sk
TR LD THB T EICT S
2. PR R A (Acid sulphate soils)

AaAvFENEICE TS BERBE LEOS MR E LD TILL, D X 5iIcil00jj~ 7 £
— WK AT S, & e Plain of Reeds & Ha Tien Plain % 3:4kiC Trans Bassac # 5§

WS THICHEL TV B,

i P T W O 1 b 13 UK AR IR 88 (Hydromorphic condition) (€ & » THEL & 41, 2K a /K (Brackish
water) DR AEZF B EL AN 5,

B BIE LI OV TR A OMAINTE Y, kil Tid Moormann (1961), Rojana-
soonthon (1967), Kanapathy (1973), Bloomfield and Coulter (1973), Van der Kevie (1973)
EDWMHRNRS 5.

Z O FEPERR IR 14 O M GERE I H ok U 7Bt 3 & iR D 35 oo fE T & » T b 8k
(FeS) 24 L, EBARHNCTII#ERIL (FeSe) 1AL T B, T OMMBEOEIERIIVED>DE
(ERHRIGTH D, &L ICHEBY (7o & 21 Mangrove, Kayu-Puteh @22 T 284) HE
9 2582 QRUSRMAYOETI/EANIC L D @INc X N5, T Ok kinid it

KB THhY B o bicd LT RBotiEE 52 4, cho o Rk IER%IC X
D BRALVE R S HE S IR EE — 8k (FeSOaq) iR (H2SO4) HEL, X OICE LA D T EE
ik (Fea(SOg)s) 2L, £ NS NKSI#E LT Bt D SRV — 8k (Fe(OH)SO4)
L85, T oD bB/AYNEE I 5, COmMBEAERMGCH LIEOBgItE b b
TIERNTH %,

BRI 1O LI Y FOMEBEIC DN T AL E, REOHMTRALEROMWE LI
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Series
Ap Ba(,; (AD)
Bien Luc (BL)
Cai Be (CL)
Cai Lay (CL)
Cai San (Cs)
Go Cong (Ge)
Going Tram (Gt)
Hiep Hoa (Hh)
Ham Luong (L)
Khanh Hung (Kh)

(Coastal phase)

Khanh Hung (Kh)
(Swamp phase)
Long My (Lm)

Long Xuyen (l.x)
Moc Hoa (Mh)
My Tho (Mt)
Phung Hiep (Ph)

Phung Vinh (Pv)

Mangrove Swamp Soils (Sa)

Thanh My (Tm)
Thoai Son (Ts)
Tri Ton (Tt)

U Minh (Um)

Summary of Soil Series and Their Characteristics

Area (ha) | Clay percentage

pH © Great Soil

| Phase separation

. Acid Sulphate
i Soils

© Acid Sulphate

Soils

Acid Sulphate
Soils

" Acid Sulphate

! Soils

| Acid Sulphate
Soils

. Acid Sulphate
i Soils

Group
114, 400 A — 3.5 Alluvial Soils
B — 3.5
55,400 @ A gﬁgclay‘ — Alluvial Soils
B Clay —
351,900 A 45~60 4.5~5.0  Alluvial Soils
B 45~70 5. 0~6.0
132, 900 } A 54~68 4.0~4.5 Alluvial Soils
"B 42~73 ' 2.6~4.5
99,800 A 45~52 4.0~5.0 Alluvial Soils
B 48~52 4.5~5.5
494, 900 A Clay 6.0 Saline-
B Clay 7.0 Alkali-Soils
69,900 A 40~45 4.0~5.0 Saline-
B 20~40 5.56. 6 Alkali-Soils
96, 200 | A 50~56 4,0 Alluvial Soils
I B 50~57 4.0
26,000 A Loam ‘ 5.5~6.0 Alluvial Soils
B Clay 4.5
| 409,500 A 45~62 - 4.5~5.5 Saline-
B 15~62 : 5. 5~7. Alkali-Soils
39, 000 \ A — — Alluvial Soils
601,600 A 50~60 4.0 Alluvial Soils
B 35~66 4.0
101,800 A 40~45 5.0~5.8  Alluvial Soils
B 19~60 7.3~8.0
48,600 A Loam : 4.0~4.5 ' Alluvial Soils
B Loam 5.0~5.5
14,500 A 40~62 5.5~8.0 Alluvial Soils |
B 25~63 ' 5.5~8.4
98,700 A 44~62 4.0~5.0 | Alluvial Soils
B 32~63 5.5~6.0
26, 600 A 5~25 4.7~5.5 Alluvial Soils
B 40~70 5.5~8.0
225,400 | — o T Soils
104,800 | A 50~56 | 4.0~5.0 Alluvial Soils |
B 35~64  4.5~5
176,000 | A — —  Alluvial Soils
49, 400 No data
181,500 | A Peat Peat and
"B Clay 3.5 Muck
AT EBL B: FEL
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B L, ZOLEMXSE L TREMEBE TS0 5TV AIC T &M, kit Van der
Kevie (1973) 37 2 YV A HOHEIC B A K LEEB X OHBEE LTRO TS F2E%EL, B
PERE R M A, 7 OE D B Sulfaquept, Typic Sulfaquept, Sulfic Tropaquept I3, & 5

IR B I 3R HERE LTV 2 B4 1Cid Histic Sulfaquept, Histic Sulfic Tropaquept
ELTWVD, A% oICHEmMEE HECHHMOMBNREINS CEEWHONLTHD, Hi
OEREDRDH B ENEHREN S,

W Bt M M A BRI R 9 B 7 DU E & U TRBIED & T 5 A IKHE 1T & D 8
AT (CaSOa) ICAA D k&, PUKICE D RIaa sk LEKIC & » T B 2R
DHEBELIVEINTHE, UL, SNHOKEROKBICIIEHORENRE LD,
Z OMARDORIFEHIINIZ T 206805 H 5, B, KififE o LHFRIHE: & L TRERBOEL,
KIEDHIIEE BB SNTNS
3. M7 v Y -k (Saline alkali soils)

Bt R R OWe s & A, &S KO QBT R « WD X 7 3 IR 18
& AT falir i L3 (Intrazonal soil) @ Kk 124 (Saline soils) &5 KO 7 v 4 ) I (Alkali soils)
ELTHMLTNS

Stk IR MM OEBE L LT 2R ELROWERORBAETATH S 1IETH S,

Tk ) B, M7 v VAR UAAEERICOW TR EDOEE ALY, HBVIE
BELP 12D =L L TWRODYS, WEMEA RO R DLEE LY 510 5710 O E il
PEEEANHE L TWA T TH S, COMOLEEI T ES KOS LT, $iE
I B 25 2 B

YT ov ) LIRS E o n I E R G & & BICZE D OWEE AR O K 0BG
DOWLEA A v 2R LT RN - T3

CNOHEEREEDPBICTENWANAH L9, £ idELEEE (EC) © milli ml*;OS/Cm ik
o2 4> (Exchangeable sodium percentage) (ESP) I K » TR &N TS, 0,
T AN A OLHIRIAEL DD EXKDESTH D

ESP %

JEvaxry it GETany 1) 0~5
ygv 1 gty Al (g Tovi Y A4b) 5~10
Y vt v AL (REE TV Y k) 10~15
sy a gy v BT v A ddb) 15~20
VA S >20

F 72, Buringh (1968) 3\ AW AKX 324 L C ECe(milli mhos/cm) & ESP (& #4:
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HEHDH) DETROESICXKF LTS,

ECe ESP (%)
¥ 4 (Saline soils) > 4 <15
7oA Yk (Alkali soils) <4 >15
BT v Ay £ (Saline alkali soils) >4 >15

THWRVE—2DHEE LT pH 251, £ OBESEN TIETI pH 38. 5415 TH % 25,
7ok ) 24T NaeCO3z F 7212 NaHCO3 OFEIC L » T pH 138.52L AR L, Kitk7 v
A TR pH Z8. MU FTH B BT3B,

X561, ARG AHEBAMERB LT A ) BAUER RS s BB THE 2 &%
BHEL, A7 YA OF gD NIBWEEAKROEREB A 4 Y OHAERLRO L HITHS
T3,

Cat+ Mg+t K+  Nat

ER g 88 8 3 1
MK & AIRERIC B B b 21 36 10 33
WK TR X e b 48 25 6 21

EHOIT A a7 2o Trans Bassac #ilg i€ DT Soc Trang Zithis & L TH 50, 000~
I A=W DNT M LT3 - 70 (1973),

5z IBRD ([HE#) o Tiep Nhut Pioneer Agricultural Project O & D —8 & UTHT
BotbDTHb, TOMNO LB Z12HTTO LB ENHHOSTRREHL S L2 O
K2 TH5B,

Zi b DREH % Buringh (1968) DX /MY TR O TH S & K50 EC 235 4 milli mhos/em
(20 ECHIR S 5D /KTRRILICBDTHD, MNBIINKICHE UETHEND Z) DLk
Th, ESP (EHEHEEHSAE) B1IS%ULETHD, pH B8 TOMARL, HEHETV
A1 -1 (Saline alkali soils) O E&RICE M T 5,

EOICHKPEC ER3A T VEOT W DO EHMMEEEES & kT 5 SHRICHE KO
BRI IR L RLTOETETH S, LICKREEIE KT RICHES L
7T, FTEEE KSR D 5 LT SO MIfNC S 5.

ZNWAEZR I A 37w F OERCEEERSHE L, Witk EOEM 74 ) & (Saline
alkali soils) O K AIEIICIX DT EDOM ZUMTHBEELD, AaVvFriaOEkTvha ) L
MRWI205~ 27 2= VOl EED TN 5,
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T TR 1381
m xavy5 rLaro0F

BHEEAa Yy FUECBFAEELVHIDIER, LHRICET S Mekong D JiEKTICLE -
THY T, 2AEDPOEHKPBLETEECE-TRIZHDTHY, LRI RKE OGO
BB ENEPEL TS, 97805, MYy FHi@icH L TWa %4 3 Tl il 2Ed s 3m
ICEL, 24 TREG 1.6m TH - T, LEOTFRHICZPIE D NPEE THAM LSR5
DD B,

AAVFNENDEKOBAROEE I DWT Lilienthal (1969) 3K 1o kHic #45 LT
VB, BRI MR B, '

Bassac 7], My Thanh WO HEBERIZHASEAD L, EIEBORGELILIOEHREOK
FAHDOSATH5, L, RECAHBZLH>CZnEnoMA (K1) ckhzoEE

CHAU Q,oc

'..--....,.“. _.'.
CRHATIEN ™. \

RACH GIA

Trung Binh
Xam Day
Ngan Ro
/ Long Phu
/' Dai Ngai
1 Nhon My

K1 Maximum Extent of Salinity Intrusion
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MBEORMIIKRE(RLS,

(>4 milli mhos/cm)

IS B M
I Trung Binh 118 +fi~8 A TH) 8. %4 HiH
T Xam Day 121 i~ 8 B FA 7. % 7 AR
M Ngan Ro 1 B Ffi~8 A4 6. % 7 J1Rd
NV  Long Phu 2 ArhE)~ 7 HhA] S5 71 i
V  Dai Ngai SATHE~S5ATH 2 71 J11H]

F 7z, Dai Ngai 55 Fik 7 km O#ifi® Nhon My (VI) 3PUFEZE U THKOBARA S
N3, Trung Binh BIZEAEE Y FBIZIM L TE D NFEORRLOA L) 6 DHAKTH
Do, BHBENKTT260EEAIONS,

A3 VFNROEEOTE, MitcBEETAMEE LTid (1) TRk, EBHKEEDERE
FAKOHER, (2) DABVEKOKEHBEORE, () HE~OHOEROMELH L, 0D
BHOMBIC OV TR T TIC RIGE~N DT L T TR ANIED,

W, BORPK SRR ER O SR B O RREOF AWML L TR, 0B ROEELE
TEMTEEXD,

1) SRR < 0.4 gr/lit

2) JKRREER (MREC K > THDRE D)
A (FIUED 2 gr/lit
e he 51 4 gr/lit
] 5~6 gr/lit
BTG 4 gr/lit
HFE I LA 6~7 gr/lit

INSOEHMBEELDTICRET 27000 EKE UTRROIIBHEENEZONE, T1b
B, (DHRDFETH S ORAB LD 7 DR, HEA%E (Dike and channel plugs) O &,
(2) I (Navigation lock) O##%, (3)#FpiikFAEEK I (Flap-gated culvert) O ##% T
H5,

. - £

BEAX A VTFNACB T ABELE FOBRERNFICE TV EAREDO—DE LTLESR
b5, BT KFIEE, KMEBEESRGF EFEERZERICH S,
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HETYTHE 13%1%

TSR TREECIE > TS D3, EMMiEEE 11 (Acd sulphate soils) & 3EH: 7 v
71V 3 (Saline alkali soils) TH Y, ZNHICDPNTHDL ERDEIICENTE B,

A avFg R+ (Saline and Alkali soils) {3 Thai Cong Tung (1966) 1€ & %5 &
M+ (Saline soils) IC/A¥EINT W 355, Buringh (1968) OXric kb FEE7vh ) 4
(Saline alkali soils) I HINEDOBEUTH A,

COEEEITIERT VA Y IO TH B L, ERICET BHKORAITHED DABD
AKOEHBEOMKE, LE~O HHOERPMET b5, KEEL»S & T, KM
(1964) (2EfE 10 cm OEFOPIEIT L - T, T OKFEEE: LINEICA S BB LR T
W3, UL, HETYTIREVTE Y 2— YA TFICE T 5 LEOREICHES KR IE
FEIC IR S N T,

HRICEB T D ADRORKIZ DN TREIIC A5 &, Bassac i 20 T3 Dai Ngai O i
@ Nhon My ThUIPPFZE U TKFORENCI il RSN KEAFHETH S, L L,
Nohn My @ E#FHISE TR “HIVED I A SO TR DRI 5 T 1T X - T Bassac {if Difg/K
ORAVBEILI FHRETBELECENTHEINSG, NS E3HED Bassac F O & »A D
WA & QOMBIC BT, IEREEE, FEAREINRRINEES BN EEERT B,

Flo, BEREESLEBEMEGOPABOAKTS 2HEICE, £ OKMEENMAFEm L, &
TR D B D AERPIIICTUREZE AL, IMBEELEICERKZR S X 21T 586, &
T L BNEDWMBIL b HFREHIEE NG,

BRI LI OBBINRBRE A 2 v F UV ETROILEEEIN TR, BURERE 1 E
DUEHEE LTRAKES %29 55, HKOMHKICK - TREDOMBEZRET 2 hD 0T
NDPBEZoNDBED, VWITNOKERICERET 2 ICHEBEHOKRELE LUELTIE 0, L
L, 23 v7FnaTid Ha Tien THKEZENLTED, Fi, HhOTAKEGICXEHERE
Ji:d Moormann 5 (1961)iC & » THET XN TH D, BHEOEHEOVWHYEEALL L, /NEHE
TOTH->THAKBEHICKXAPWUBRDBEBEINS T AW LIV, £OBAKEM O XD
WS 558, BEKEEZLQICGEFEZEIL, KBICL250086 - & bBIEMRH A,

b L, BEmEE TEORAN» ORBEEERRBIENSHELENEIEEE, HET Y TORE
DHEBEMN LICH ST 2EAEDLOTRKTHS I,

g2 £ X &
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